Algae from the Cave of Matyas Mount,
Budapest, Hungary

By P Pauely

Woith plate 30 {1} and ane figure o e food

The 2500 meter ligh Milyés Mount forms a pael of the Buda
Alonntaing, lTocated on the Nortlewest part of Dudapest in Ele
vieinily of Obada, The entrance of the eove of atyiz Mount opens
no the southwest slope of the Milvas Mount, 203 metere above
g Jewvel on the Bodtoms of an abaodoned  stone gquares. The
todal leogtl of 1ts Luown coreidors s 2,310 meters. The deepes|
pointin the cave iz occupied by oo lake (Silty Lake), the alli-
tude of which s between 1110112 meters, dependent upon the
raindall. The corridors leading to the lake form complicated labyrinths
of teelonie origin, sindilarly to the bwo olher main branches, “3ad
Houlding' and “Compass Corvidors.” The approximalely ten meter
sqice surface of the bwoe mclee deep lake receives ks walee supply
leomn bwo diveelions, from e west from Che " Terife™ = dud Houlding
Corridere” . while from the east Trom the difficullly traversable iere-
eularitivs formed in the fissures of the “Compass Coreidoe”. The
uriginal formation of Lhe cave was in lectomic fizsuees which weee
Fortler developed theougl seater erosien, Botl the foue large corridor
svalems of Uie apper level and Ahe heavily brolen Bssures of the Tower
lewvel have theie mwain direction in (he NW-SE aml NE-SV line,
Though the differenl investigntors huve somewhal varying opinions
i regards Lo the exact minde and time of erigin of the cave, they
agree Lhal due to Che ernptinns of Tl spreings oz o oeesnll of Lecbonic
mevement s these have o gecondary role e Lhe cave’s formation. The
appearanee of the formations in the upper und lower levels ave quite
and well distinguishable. The wpper level is dry amnd 15 characlerized
by rennded ofl forms, large rooms and naveow isthmi. The lower one
i wel with the resullz of heavy tretonie movernenls and signs of eold
waler karat crosion, The level of the lake waler corresponds Lo the
niver of the first karat water flow, The lowest Tovel of the cuve's corri-
dors {(Silty River and Lalke) was developed in upper Triassie hornstong
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limestene. The grealest porlion of the corvidoe systems, however, can
be found in the upper Bocene nunconulinie lmestone, whereas Lhe
nppermost levels of the entranee areaz were developed in breyvogoe
marl and i the marl conglomerates of Buda, (Schafarzik, Vendl, Papp,
LG4, pp. 93-55,)

The material investizoled was kindly supplied by Lo Hajdu, speleo-
Iogrigt. | owizh to expeesz my geatitude at Ahis place to Mreo Hajda for
supplving me will this interesting sample. Hojdu's colleclions came
partly Teom =5ilty Lalke™ and partly from the lonoations around te
lake: “Oreat Traverse™, “sugar Cane™, and “Compazs Coeridor” The
eollecked material whicl cantained Linth serapings and seooped water
was lransporled in sterile boltles Lo my laboratoeies where they were
[ed with sterile, modified Knop’s solntion and placeed an the sill of
A west facihigr window. The Tnealities of 1he celleetinnsg and the puviron-
moenlal faslors pertaimng ta the different habitalsz will Le reporled in
detatls elsewhere (Hujdu, 1HGE) and in the preseot paper only theie
crtmeration is given,

1o Water from Silty Lalon.

2 Walve from Silby Biver bolow Geeal Traverse,

A Seraping feom vieinity of Sugare Cane,

4. Water rom ponl in vieinity of Sngar Cane.

&oWall seeaping Teom 13 melers high o vieinily of Sugae Cone,

o Seraping from Ysmut spot’ in Compazs Coevidoe T,

7. Seraping From Csmoud spot™ in Compass Corvidoe 1

The mumbers of the colleclions emploved o Lhe present piper coree-
gpond to thoze nsed by Hajdn

Ilmmediately afler the receipt of the collections, micrascopic pro-
parations were made feom Uhem i oeder Lo Lest whether or nol Lhe
alae lived in forms of resting stages or spores in the cave or accurreed
actively vegotating. These preparations showed Lhat although very
few algal cells were found, lhey were caloeed and appeared Tully
developed. They did not ocene in resting stages. Alter Lhree weels,
dur to the rapid development of the algae, the conlents of Lhe cullures
became colored and allowed us o investigate the species presonl in
Lhem withoul the Lediows method of lookinge through quantities of
prepurations Lhat is pequieed for algal identificalions in native cave
sarmnpes.

The algal species and wleaspecilie taxa found o the cave are
enmerated o taxonomical order. After o short deseriplion of the
form, a number indicatez the lecality of the eolleclion and anoilier
relors Looits deplelicn.
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Taxonomie Parl
CYANOQRHY T
Glovieaprsueops
filoeaeapsa ot (Riite) Hollorl,

Cells selitary, spherical in a non-layered capanle, 3-4 o, wilh capsnle
G-t in dinmeter, bloish-green. Xos, 3, 40 5. Figo 1

telneoce pea Siteminose (Borv) Kiits.

Thallus muecilaginons, brown. Cells heownish, spheeieal up to 4 in
diameter, 43 with capaule, copsale eolopless, non-lavered, No. 7,
Fig. 2.

Chloroglosaces
Chlnrogloes mierocigptotfis Gty

Thallus thin, mueilaginons, Cells more or less spheeical, o 2o0ie-
whal oppreszed, densely packed and giving the impression of distinet
rows in o ecmninn hvaline sheath, bhiish, 3-00 0 in diameter, Mo, |

Fig. i

MNoslochopsidacear
Favadiein speluncaecole Palik

Filarments in the Teginming llexible, Tnler when they deposit more
or dess ainonnls of coleium carbonate in Vheir sheaths, eigid, (Tigs. 4a,
Ay 12-1.5 0w wide, alter Incenstation with lime 2w o even seldom 5p
in width {Fig, 4 d) Eilaments with artheozpores 2o wide (Fig A1) The
lemglh of the ereel  filnments  varies: 16.5-340 Their apical
portion alten bends npwureds while the surface of the alder dilumenls,
duoe Lo the Tewvy Time incrustation iz vseally covered witl small pro-
Leusions.  Filaments usually branching, sometimes even mulliple
branctungs oeeur, this may be found on moree than one side of the
filament; the side branches cmerge al o vight angle o the dilamental
axiz. The young trichomes are bloish in color. The crosswalls can be
meade visihle anly with staimog: the cells are loonger than wide, Prop-
agation with arthenspores (Fig, ADL) or with the Tragmentation of the
filaments, Nos, 2, 3,04, 5,6, 7, Figs. da. b, e, o

Sevionemataceas
Toligpatfieie dowteiller (Beel ol Desioaz, ) Do,

Filamentz joined in Dlackizh brown thalll, The filament 15 aboul Hw
wide, with a narrow polorless shealh, the side branclies can often aud
vasily become disjointed. Cells & wide, Dareel shaped, somewliat
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shorter than wide. At the basal porlion of Lhe teichome, @ single
heteroeyst orimrs, Nos, 3, 5. Fig. b

CHEYSOPHTYTA
Bacillaviophyerae
Fragilaviaceas
Fragifaria copueineg Desmaz, var, fneeesiote G,

Valve laneealate, 249w long, S50 wide, gradually tapering towards
tlee ends and obitusely rounded off, with [5 transapical steine in 10
e, Cenlral area angular, peevdoraphe threaded. Moo 1 Fig,

Navicilacens
Cyabella veptrivosa Iiile.

Yalve [t long, G50 wide, dorsal side convex, while te ventreal
sido iz almost sleaight, Apiees poinbedly rounded oll, slightly hent
Lowirds the venleal side. Baphe steaight, somewhat eloser Tocated to
the venleal sidee Tro Uhe eenteal area of the venteal side one small
sligmu obaervable. Fourteen transapical striae in e Noo 70 Fig, 7,

Comphonema paroalun (i) Gron,

Valve more or less clibe shaped, 170 long, 7 wide, axial area nar-
row, cenfral ared develnped only on one side; opposite to it a solitary
stigma, Trunzapical sletae radiake, 14 of them in e Noo 70 Fig. 5,

Mitzschiacean
Haptzselia qmplioeys (Ehe) G,

Walve 4640040 long, 910w wide, dorsal side shighily canvesx,
ventral coneave. Valve lowards the onds Lapering. Apiees slightly
vapitale, S Kielpunkte™ in 102 the bwo middle ones localed snme-
whal. distontly feom cach otlers 14 Leansapieal sbeiae i [ Nos, 1,6,
Fig. 9.

CHIOROPHYFA
Chlorophyreean
Chlopococeacean
Cllarovocewm fmieelune (i) Rabenh.

Cell spherical, 5-200 i diameter, solitary. Alter division, often 4 or
more cells together, Chromatophore spherical. al ploces wille onteuts
on ity wilth ane pyrenond, Heproduction vither wille eell divizion orp
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with zouspores. Zoospoees 2-3a wide, Sp long, with two equul Na-
golla. Nos. 1, 3,6, 7, Figs 10a, b,

Chlarellaceae
Chlorelln onlgaris Bever

Cells sphericalwith npproximately 710w diameler. Usoally solitary,
with thin wall and with o bell 2haped chromatophore, Doving eepro-
duetion Lhe celleontents divides b 2,4, oeS portions. Mo Fuyes, [ b

Dhoeysloveas
Chocysteis prsille Hansg.
Cell elangated, clliptival, 3-60 wide, 211 long, wsually solitary,

sonetimes, however, Lwo cells remain together cneased in the mother
cell wall. Nos. 2, 3, 4. Fig, 12

Clocystis rupestris Wirehn,

Cell elongaled elliptical, 16-22w long, S5-12w wide, usoally solitary,
sometimes alter division & cellz ean be found together coeased in the
motlher coll wall, Mo, 2. Fig, 13,

Seenedesmaneae
Seeredesaues ecorniy (Ralfs) Clod,

Cell elliptical ne oval shaped, 7w long, 3.5 wide, coonobivm com-
pused of fowe cells, Sometimes bwo colled coenobia were also obsorved
in which the cells were U long, aod 4 wide Nos, 1) 40 Figo e, by

Seenedesmus Dnerassaiulins Bohl

Cells Taving the shape of o roundod off triangle. The neighloring
cells ntbached to each otler iy almost (e entiee lenglh of their longesl
sidez, 13w long, 450 wide, coennbia two velled. Nodl, Fig, 15

Seeredesnary arcnatas Lo,

Cell approximately D long and 4 wide, Coenobium composed of
4 eells, benl, at the attachment poiots of the eells, small poves visible,
Nao L Fig. 16,

Seenedesmus apicelatis (W, ot W, Chod.

Coll Yy long, 4.5 0 wide, with a small capitate proleasion at ane end,
Coenobinm compoged of four cells, but olten also solitury cells can by
found. Mo, 1. Fig. 174, b
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Seenedesmuis folratus Chod,

Coll elongated, having Whe Torm of a spandle, 120 long, 4 wide,
with poanted apiees. Two alypical coenoehias 1o, eells 3 Lo, 4o owirle,
eight eells in o voenobimn, forming Yo alternate rows of 45 2., Cell
L long, 250 wide, Tormang Lo eelled  cocnobin, Nos, 1020 Figs.
5, by, ool

Seenedesmay tatermedins Chod, var, aeandates Horl,

Cells 3-D e ong, 35 powide, coenobium eomposed of Tore slternating,
more or less deop shaped cells. Moo L Fig, 149,

Ulalhricharear

{atheiy subidlissima Ralenl,
Belatively longdilaments ; eells A wowide,

Tt lomg, with a single pavielal chroma-

tophore having one pyerenoid, Nos 34, 7,

Fig. 2.

Stechocoveny bacillaris Niig, () Choraphyls 572
Shorl filaments  composed  of 24, Fmmg Cyonaphyta 238%

seldom more cellz which olten complelely =
i ; . = fgfe F45 %
fragownl inte single cells, ends oblusely = Chryaopiyte
Fig. 1

rounded. Cells 3—4 wowide 67 e long, with
| purictalchromataphore, Nos. 3,7, Fig, 21,

The enllections vesulted o the wentification of 21 algal species or
varietios, of which 12 belong Lo the Cliloroplivia, representing 37 per
cent of the total: The percentage disteibution of the three wdentified
ahgal phyvla are shown in Text Figure 1 The differeod species necareing
in the different loealities o the cave are compiled in Table 1.

.-"u_'mrj'di:|g Lo ibs algal unrupusilir.m, the eave of Matyas Mounl shows
aoverluin resemblanee Lo Lhe nearby cave of Pilviley, ol least in the
respect Lhat in both of these caves the minmbers of the Chlornplvia
comprised nore than hall of the total algal popolation. Though in
Lerh caves Lhe activily of hol springs in their formation is postulated
by guologists and as a possible result of this in Ahe cave of Pilvilgy
Snlen (1957 found several thermophilic alzae, no such species necureed
in the cave of Matvas Mount, Even the individual species af Uhese twe
caves do nod agees well, In the eave of Palvolgy the diferenl Ankistro-
desries Torms were Lhe dominating Chlorophytes whereas in the eave
invesligaled by me the Seenedesmurs spocies seem Lo be mast prevailing.
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Since in the cave of Palvidlgy no poemanent waler Qow seeurs, and
this zeems to be the chief distinguislung teature betwreen theze two
elozely lneated and through Lheir origin allied caves, the differences
of thete oral cornposition might rest in this facl,

Table 1,

Algal Ueenreennes in the Cave of Mityas Mount
Mume of species found Locality Number

1 2 34 a fi 7

Baradinie apeluncaecele alik + = 4+ Lo
Chloretin culgarie Buyer, +

Chiarpsoccune fumdeoluos (INig.) Labnnl. - -+ | i
Clleraploee rmicrovysinides Cetllor +

Cymibelln centricose Tiitz, +

Fragifarie capucing Desiaz,
var, lmneeclate Girun,

Closocapaa bituaminesa (Bory) Kiils, L
Cloeocapsa minuta [Wile,] Hollerl, 4k
Comphonenia parefus (Kilz) Grun, b
Hantzselide ampliorys [Bhr.) Geon. - !
Chacystly pusiths TTansg, 4 + 4+

Choepatiz Fupesirls Kirchn. e
Folypethriz bouwtetlied [Tivoh, el Desmuz, )

Lirenim, - +
Seenadeamins aplendates (W ot W) Chod. +
Srenedesmus arciados Lenm, +
Seenedasming ecornds (Rolfz)) Chod. - +

Seenedesmue fuleatus Clhunl, =
Seenedesmus inerassaiulus Bohl,
Seenedesnts tnlermeedius Chod.

var. aeawdares Harl, |
Stichococeus baeillerius Nig. T i
Litathriz subiclivetma Balenl. 4 =+
Total Laxa: 21 10 h & 4 4 3 07

SLUAMMARY

Seven collectionz containing serapings of speleoclay vr samples from the
cove wabters ween recedvial Teomm T, Hajdu and were cultured in light in a
moidified Kaoop's solulion, The cultures viclded 21 different algal Laxa, of
which five species belong to Lhe Cyunophyta four to the Bacillariophyecac
class of the Chrysophyin and twelve to the Chlorophyia. From the species
distribution the cave shows a similacity Lo the nearby cave of Palviley,
namely both of Ehem conlainel inuee than 50 per cent Chlorophyta. Among
the Cyanophyla the oceurrence of Poradiota spefuncasceln Palik is nole-
worthy. This apecics seems Lo be a true troglobitic alga, since the genos is
known gnly Tromm caves,
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AUBAMMENTFARSTU NG

Sieben Summilungen, die Abschabonren von Hiohlen nder I'roben von
ITahlenwazzer enthiclten, wueden von L Majdu echalten umil unlior Licht
in einer modifsieeten loop-Lazune Tullivieet, Vo den Kulbueen wurden
21 verschicdene Algentaxu erhalten, von denen finf Speaies au den Gvann-
phyten, vier xu der Bacillaviophyerae - Klasse der Chresophyten und 12 2o
den Chilorophyien gebdielme, Die Vertellung der Spoecies izl dbolich der in
der nabielicgenden Hahle ven Palvalgy, die beide melr als 509 Chloroe-
phyten enthalten, Unter der Cranophyten st das BErscheinen von Seredlaia
spetuneaceeds Palil hemerkenswert, [Hese Species scheinl sine eelte teoglo
Tyl Adge v sedn, da das Cenus nor von Hablen beliannt st
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EXPLANATION OF PLATE T

Tig. Az Gloeescapsa nunccda (L] THollerln
Fig. 2: (loeocopsa Meminosa (Bory] ik
Fig. 4: Chlaragloea microrpsiotdes Goitler,
Fig. 4: foradlain spelencaccolo Palik,

wr Mexible filimenl portinn with the beginnings of side hranches,

Le: arthrogpores in the filamenl,

porbiva of a liowe cnerusted beanching lilament.

sheavily Time eneeasled Gilament portion with the remnants of
lwn side branches,

=2

Fig. & Folypothriz boutelles [Deth. ot Desmaz.] Lemin,
Fig. 6:  Fragilaria coprcine Dezmaz. var, fonceolata e,
Fig. 7 Cymbelin ventricose Wity

Fig, 8:  flompfencina parealoe (ke ] Gron,

Fig. 9 fantzselie amphoegs (Bhe) Gron.

Fig. 10 Chdorecoccanst bndeolum (Mg Rabenh.
s malnre cell or cell undergaing division,
T EWITTIRETS.

Fig, 11:  Chlorelle culgaris Beyer,

=

[Pig. 12 Chieysics pusclfa Hansg,
Fig 13:  fhoeystis rupestets Wirchn,
Fig, 147 Srenedesmus ecornis (Lalfz) Chod.
a: bwao celled coenvlinm,
Li: Toue colled coenelium.
Fig. 15:  Seeesdeveces dnceassalalns Bobl
Fig. 16:  Scenedesmus arewetns Tenm.

Fig. 17: Scenedesmus aplewlates (W, et W Chod.
i Ioue celled cocnobium,
Ir: solitary cell,
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Fig, 18;  Seenedesrmus faleatis Chod,

az Lypieal four celled cocnobiom,

b cight celled coenobivm,

o four celled coenobiom composed of narenw colls,
Fig. 1% Seenedesmus infermeding Chod, var, acondetus Horl,
Fig, 20 Llothriz subtilissima Rabenl.
Fip. 21 Stekococeus baetllaris Nig.

(The lines at the sides of 1he hguees represent 10 e
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